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Difficulty learning how to read is a risk factor for school failure, low grades,
behavior problems, juvenile delinquency, truancy, unemployment, jail time, and
substance abuse. Reading difficulties are common in the educational setting, afflicting
anywhere from 20-40 percent of students. Read Naturally is a computer-based reading
program which targets the third "big idea" (i.e„ accuracy and fluency with reading). The
current study assessed the efficacy of the Read Naturally program in second through
fourth grade elementary students in a public elementary school. Additionally, this study
assessed whether improving reading abilities resulted in changes in classroom behavior
problems or self-esteem. Eighty-two students from a small, public elementary school who
were in need of additional reading support, according to the DIBELS Benchmark
Assessments, participated in the current study. Students were matched on DIBELS
scores, grade, race, and gender and then randomly assigned to either the Read Naturally
condition or the Education as Usual condition. Students used the Read Naturally program
for 30-45 minutes each day, five days a week, for eight weeks. Results suggested that,
throughout the 16 weeks of intervention, significant improvements were generally seen
on all of the reading measures over time, regardless of the condition to which students

were assigned, although small effect sizes generally favored the Read Naturally
intervention. Additionally, students in higher grades generally demonstrated more
improvement on the WJ-III Summary Scores, WJ-III Passage Comprehension subscale,
and the WJ-III Word Attack subscale, regardless of the condition to which they were
assigned. Student measures suggest that Read Naturally does not result in increased selfesteem, even with improvements in academic performance. Behavior measures were
inconclusive. Generally, the effects of the Read Naturally intervention appear discernible,
but not incremental, suggesting that Read Naturally may not be more efficacious than
typical education, but may have benefits in terms of targeting larger groups of students,
being individualized to each student, and may allow another way for teachers to target the
third "big idea." Future research is warranted.
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INTRODUCTION
In general, poor readers remain poor readers while good readers remain good
readers (Foorman, Francis, Fletcher, Schatschneider, & Mehta, 1998; Juel, 1988;
Torgesen, 1998; Good, Gruba, & Kaminski, 2002; Denton, Anthony, Parker, &
Hasbrouck, 2004; Gettinger & Lyon, 1983; Gellert & Elbro, 1999; Smart, Sanson, &
Prior, 1996). In previous studies, 74 percent of those who were poor readers in third
grade remained poor readers in ninth grade and 88 percent of those who were poor
readers in first grade remained poor readers in fourth grade (Foorman et al.; Juel).
Similarly, 87 percent of those who were good readers in first grade remained good
readers in fourth grade (Juel). When a student has difficulty learning how to read, this not
only affects the student's overall education, but may also affect his ability to lead a
fulfilling and productive life (Lyon, 1998). Low academic achievement has been
identified as a risk factor for school behavior problems, school drop-out, juvenile
delinquency, truancy, poor job performance, substance abuse, mental health problems,
and decreased cognitive abilities (Ramey & Ramey, 2004; Tolan & Guerra, 1994; Good
et al.; Scott & Shearer-Lingo, 2002; Barriga, Doran, Newell, Morrison, Barbetti, &
Robbins, 2002). Students with reading difficulties are more likely to be expelled for
noncompliance, aggression, and property destruction (Scott & Shearer-Lingo). Estimates
indicate that anywhere from 20-40 percent of students have not demonstrated mastery of
reading skills necessary to succeed in the school setting (Foorman, et al; Good et al.;
Therrien, 2004; Denton, Fletcher, Anthony, & Francis, 2006). Amending the problem
only becomes more difficult when one realizes that, in most typical elementary schools,
students only read an average of seven minutes a day, and may read even less if they are
struggling readers (Kuhn & Schwanenflugel, 2008).
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By as early as the third and fourth grades, poor readers generally perform well
below their peers and are unlikely to catch up (Juel, 1988; Good et al., 2002; Smart et al.,
1996). At this point, it becomes increasingly difficult to incorporate beginning reading
instruction into the classroom setting, especially when peers are focused on more difficult
readings (Good et al.)- Poor readers attempt to decipher more and more difficult reading
passages as they move into higher grade levels, which results in them falling even further
behind (Cunningham & Stanovich, 2001; Good et al.; Haager & Windmueller, 2001;
Hasbrouck, Ihnot, & Rogers, 1999). Because poor readers, without intervention, will
likely never catch up, it is absolutely critical to assess for reading difficulties during the
first and second grade years (Good et al.; Foorman et al., 1998; Juel; Sugai, Kame'enui,
Horner, & Simmons, 2000; Smart et al.). Unfortunately, few schools have a systematic
method for identifying at-risk students prior to the third grade, even though assessment
measures exist (Torgesen). Appropriate assessment of reading difficulties in the school
setting requires that at-risk students be identified early, data on performance and behavior
problems be collected frequently, and that data collection reliably monitors the
effectiveness of the targeted intervention (Sugai et al.). Effective reading programs
should result in approximately 80 percent of students in a typical classroom reaching
benchmarked goals, while additional reading intervention is warranted for the remaining
20 percent (Good et al.). Targeting reading problems preventatively, rather than after the
student is behind academically, may be a more appropriate approach to handling reading
difficulties (Torgesen; Denton et al., 2006).
The consequences of being a poor reader in earlier grades only become worse
over time (Torgesen, 1998). Poor readers not only fall further behind their peers, they
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also develop negative attitudes towards school and reading, encounter fewer
opportunities for expanding their vocabulary or practicing their comprehension of
passages, and engage in less reading practice than other students (Torgesen; Juel, 1988).
Poor readers tend to read more slowly, have more difficulty comprehending what they are
reading, and are exposed to much less text than good readers (Juel; Cunningham &
Stanovich, 2001; Davidson, 2006). They often give up and, as a result, also have
difficulty in other academic areas (Davidson; Scott & Shearer-Lingo, 2002; Hasbrouck et
al., 1999). These students are likely to experience lower levels of self-esteem and will
rarely read voluntarily or for pleasure (Juel). Reading in the school setting, especially in
front of peers, becomes extremely aversive (Juel). Good readers, however, tend to read
more, are more fluent, and have more advanced levels of general vocabulary and
knowledge (Juel; Cunningham & Stanovich; Haager & Windmueiier, 2001). In fact, most
of the vocabulary growth during a student's lifetime occurs through language exposure,
rather than through direct teaching (Cunningham & Stanovich).
Good readers also differ from poor readers in their cognitive abilities, behavioral
habits, and background variables (Cunningham & Stanovich, 2001). They are more likely
to succeed in school while poor readers are more likely to experience academic and
behavior problems (Good et al., 2002; Scott & Shearer-Lingo, 2002; Smart et al., 1996).
Additionally, children who have both reading and behavior problems generally have
more non-school related difficulties (e.g., juvenile delinquency) than children with
reading problems alone (Smart et al.; Gellert & Elbro, 1999; Arnold, Goldston, Walsh,
Reboussin, Daniel, Hickman, et al., 2005; Alber-Morgan, Ramp, Anderson, & Martin,
2007). Both reading and behavior problems have a high degree of stability once
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established (Smart et al.; Gellert & Elbro; Sanson, Prior, & Smart, 1996). Several
researchers have hypothesized about the relationship between behavior and reading
problems, especially since students often exhibit both concurrently (Smart et al.; McGee,
Williams, Share, Anderson, & Silva, 1986; Adams, Snowling, Hennessy, & Kind, 1999;
Gellert & Elbro; Lonigan, Brenlee, Bloomfield, Anthony, Bacon, Phillips, et. al., 1999;
Sanson et al.; Halonen, Aunola, Ahonen, & Nurmi, 2006; Jorm, Share, Matthews, &
MacLean, 1986; Hinshaw, 1992). Generally, four causal relationships are discussed,
although which causal relationship is most likely is unknown and may vary depending
upon the individual characteristics of the child (Trzesniewski, Moffitt, Caspi, Taylor, &
Maughan, 2006; Smart et al.; McGee et al.; Adams et al.; Gellert & Elbro; Sanson et al.;
Arnold et al.; Jorm et al.). The first suggested relationship between the two variables is
that reading problems cause behavior problems. Basically, students who find reading
difficult may develop problem behaviors in order to be removed from aversive academic
settings or situations (Scott & Shearer-Lingo). The second suggested relationship is that
behavior problems cause reading problems. In this case, behavior problems interfere with
the student's ability and motivation to learn. Researchers have found that students with
behavior problems, especially inattentiveness and hyperactivity, have more difficulty
attending to their teachers (McGee et al.). Third, some common third variable (e.g.,
intelligence, genetic predisposition, social disadvantage, gender, language delay,
attention problems) may cause both reading and behavior problems (Gellert & Elbro;
Lonigan et al.; Sanson et al.; Trzesniewski et al.; Barriga et al., 2002). Finally, behavior
and reading problems may be reciprocal relationships which influence each other
(Halonen et al., Trzesniewski, Moffitt, Caspi, Taylor, & Maughan, 2006). All of these
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theories have some support (Smart et al.; Trzesniewski et al.; McGee et al.; Gellert &
Elbro; Trzesniewski, et al.). Understanding the relationship between behavior and reading
problems will assist in assessment, prevention, and treatment strategies (Barriga et al.;
Sanson et al.). For instance, if researchers determine that behavior problems cause
reading problems, then treating behavior problems could improve reading skills
(Trzesniewski et al.; Hinshaw). If, however, reading problems cause behavior problems,
then reading interventions may result in decreased behavior problems (Trzesniewski et
al.; Hinshaw). Some researchers have suggested that treating reading problems alone may
not be sufficient for reducing behavior problems while others have indicated that treating
behavior problems may not improve reading skills (Arnold et al.; Hinshaw; AlberMorgan et al.).
In addition to behavior problems, other factors increase a student's risk of
becoming a poor reader. Students raised in poverty, with language delays, from families
with limited English skills, from homes where parents have low reading abilities, or who
have parents with mental and/or physical handicaps are more likely to have difficulties
with reading (Ramey & Ramey, 2004; Lyon, 1998; Torgesen, 1998; Lonigan et al.,
1999). Additionally, parents from lower socioeconomic classes are less likely to talk
directly with their children and are more likely to use harsh, punitive phrases (Hart &
Risley, 1992). Students from lower socioeconomic classes often use fewer words and
speak in less elaborate sentences that their economically advantaged peers (Hart &
Risley, 1980). By two years of age, children whose parents speak and respond frequently
have vocabularies that are eight times greater than children from families whose mothers
speak and respond infrequently (Ramey & Ramey). Students from lower socioeconomic
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classes enter school with fewer pre-reading skills, are less likely to engage in language
play, and are less likely to have had stories read to them, which results in delays in
phonological and oral language skills (Torgesen; Lyon). In fact, high-risk children are
likely to begin Kindergarten two or more years behind their peers (Ramey & Ramey)!
Even if skills to read are adequately developed, comprehension of what was read may
still lag behind peers (Torgesen). Furthermore, family, language abilities, and
environmental variables tend to remain stable during preschool and early elementary
school, which means that simply preparing a student for Kindergarten is not effective
(Good et al., 2002; Hart & Risley, 1980; Hart & Risley, 1992; Ramey & Ramey).
Students from programs such as Head Start often enter school with the appropriate skills
only to fall behind peers who come from environments and families that foster reading
and language development (Good et al.). In another example, students who receive
services from Title I programs, meant for economically disadvantaged students with low
levels of academic achievement, demonstrate little improvement in reading unless they
receive one-on-one tutoring (Foorman et al., 1998). While this is discouraging, long-term
academic and cognitive benefits are possible with early intervention services (Campbell,
Pungello, Miller-Johnson, & Burchinal, 2001; Ramey & Ramey). Researchers have found
that that young, economically disadvantaged children (i.e., 6 months - 5 years) who
received full-time (i.e., full-days, five days per week, 50 weeks per year), high quality,
educational child-care attained higher cognitive and academic scores with moderate to
large treatment effect sizes through the age of 21 years. The gains seen in these children
during the preschool years accounted for much of the differences found in development
of reading and math skills in later years. These children were also less likely to be placed
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into special education and more likely to attend college. Unfortunately, the families who
would benefit most from these programs are unlikely to receive such intensive services
during the preschool years. Most preschool programs have untrained teachers, are not
intensive enough, have a remedial focus, and focus more on family support and less on
child education (Ramey & Ramey).
In order to read proficiently, students must become skillful in the three "big
ideas," or three basic reading skills, including phonological awareness (i.e., the ability to
hear and manipulate individual sounds without written words or letters present),
alphabetic principle (i.e., associating sounds with letters and using the sounds to form
words), and accuracy and fluency with reading (i.e., easy and quick recognition of words
in connected text) (Lyon, 1998; Good et al., 2002; Haager & Windmueller, 2001; Hintze,
Ryan, & Stoner, 2003; Sugai et al., 2000; Juel, 1988; Foorrnan et al., 1998; Therrien,
2004). Additionally, some researchers include two other "big ideas:" vocabulary (i.e.,
understanding and using words to convey meaning) and comprehension (i.e., an
interaction between the reader and the text to convey meaning;
http://reading.uoregon.edu/big ideas/trial bi index.php). Learning the first three "big
ideas" is thought to increase vocabulary and comprehension, which further influences
reading (Lyon; Sugai et al.). Good readers demonstrate accuracy in all of these skills and
typically begin learning them prior to entering Kindergarten (Lyon). Poor readers,
however, are more likely to enter school without these basic reading skills. Students who
have difficulty with initial word sounds in the winter of Kindergarten are likely to also
have difficulty with mastering phonemes in the spring of Kindergarten (Good et al.).
Additionally, those who enter the first grade with little phonemic awareness tend to be
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poorer readers and often have slower acquisition of decoding (Juel; Lyon). Poor readers,
both with and without other mental disabilities, also have difficulty understanding and
applying the alphabetic principle in deciphering unfamiliar words and have less
developed "sight vocabulary," or words they can read automatically (Torgesen, 1998).
Unfortunately, many educators believe that reading is a natural, instinctive process and
that direct instruction in the "big ideas" is unnecessary (Lyon). These educators believe
that learning to read is similar to learning to speak and that oral language skills will aid in
one's ability to read (Lyon). Scientific research, however, suggests that direct instruction
in the components of reading is necessary (Lyon). For students with reading difficulties
to succeed, they need structured, systematic, and explicit instruction (Torgesen).
While a student's reading ability in earlier school years may be predictive of
reading ability in later school years, all is not lost (Juel, 1988). Reading interventions can
significantly change a student's academic trajectory (Denton et al., 2006). Several
computer-based reading programs currently exist that address one or more of the five
"big ideas." According to What Works Clearinghouse (2006, 2007, 2009), computerbased programs with strong support for improving upon the first two "big ideas" include
Daisy Quest (Barker & Torgesen, 1995; Foster, Erickson, Foster, Brinkman, & Torgesen,
1994; Erickson, Foster, Brinkman, & Torgesen, 1994; Mitchell & Fox, 2001), Earobics
(Cognitive Concepts, 2003, Gale, 2006), and Fast ForWord (Borman & Benson, 2006;
Scientific Learning Corporation, 2005a-c; Scientific Learning Corporation, 2006;
Temple, Deutsch, Poldrack, Miller, Tallal, Merzenich, et al., 2003; Gaab, Gabrieli,
Deutsch, Tallal, & Temple, 2007). The Daisy Quest program had positive effects and
strong designs for three of their studies and intermediate effects for one their studies
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(What Works Clearinghouse, 2006). Additionally, What Works Clearinghouse (2009)
reported two studies for Earobics found statistically significant positive effects on three
phonological measures (i.e., ORAL-J: Blending into Words, Segmenting into Sounds,
and Rhyming Words subtests) and four DIBELS measures (i.e., Initial Sounds Fluency,
Letter Naming Fluency, Phoneme Segmentation Fluency, and Nonsense Word Fluency
subtests). Finally, What Works Clearinghouse (2007) reported statistically significant
positive differences in favor of Fast ForWord on phonological measures (i.e., Test of
Phonological Awareness (TOPA) letter sounds and phonological awareness subtests).
Additionally, researchers using Fast ForWord have demonstrated changes in brain
activation in the left prefrontal cortex in children with dyslexia, similar to children with
typical reading abilities (Temple et al., 2003; Gaab et al., 2007).
Researchers have reported three especially effective techniques for teaching the
third "big idea," accuracy and fluency with reading, including reading along with a
model, repeated readings of the same paragraph, and providing feedback for progress
(Hasbrouck et al., 1999; Therrien, 2004; Alber-Morgan et al., 2007). For instance,
Therrien conducted a meta-analysis to evaluate the effectiveness of reading with a model,
repeated readings, and feedback on fluency and found that repeated readings can be. used
with both nondisabled and disabled students to improve fluency and comprehension.
Specifically, interventions that incorporated reading with a peer model (g = .40) were
slightly better than those that did not include a model (g = .30). Additionally,
interventions that relied on teacher feedback (g= 1,37) were better than interventions
which relied on peer feedback (g = .51) and interventions with no corrective feedback (g
= .46). Finally, required repeated readings until meeting a specific criteria (g = 1.70)
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resulted in better fluency than requiring a specified number of repeated readings (g =
.38). Repeated readings improve reading fluency and comprehension not only in the
paragraph being read but also in novel paragraphs (Weinstein & Cooke, 1992; Davidson,
2006; Therrien; Alber-Morgan et al.). Additionally, repeated readings may result in a
reduction in the number of errors read in novel paragraphs (Alber-Morgan et al.).
Unfortunately, even though these approaches have demonstrated some efficacy,
educators may have difficulty implementing these techniques reliably with every student
in the classroom setting (Hasbrouck et al.). In addition, educators may have difficulty
identifying appropriate passages, determining criteria for movement to new passages, and
identifying students who would most benefit from such procedures (Weinstein & Cooke).
The Read Naturally program, a computer-based intervention which targets the
third "big idea," considers the difficulties educators face and incorporates all three
techniques demonstrated to increase a student's fluency development and overall level of
comprehension (Davidson, 2006; Hasbrouck et al., 1999). Hasbrouck et al. has previously
discussed possible benefits of Read Naturally, including that students complete the
protocol individually, with the exception of a reading check that allows them to move to
another paragraph. The authors suggested this allows teachers more free time to work
with larger groups of students. Additionally, Weinstein & Cooke (1992) reported
anecdotal evidence suggests students who have used the repeated reading technique have
enjoyed noting their own improvements, reaching goals, and moving to a new story,
wMch has been indicated by smiles, laughter, and clapping after graphing their—improvements. Hasbrouck et al. has also suggested that Read Naturally may increase selfesteem and confidence in academic abilities, which the authors report teachers who have
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implemented this protocol have suggested. Finally, Hasbrouck et al. report that students
who are currently reading at more difficult levels can also work together in the same
room as students reading at lower levels. To date, none of these potential benefits have
actually been evaluated in Read Naturally studies.
The original developer of Read Naturally, Candyce Ihnot, has implemented the
program in her Minnesota classroom since 1989, when she first began using the program
as part of her master's thesis. Seven third grade special education students and 18 Title I
students participated in the original protocol
rhttp://www.readnaturally.com/why/casel.htm'). Students demonstrated improvements in
their reading fluency by an average of 2.15 words per week for special education students
and 2.35 words per week for Title I students. Since the first study, three other studies
have been conducted in Minnesota. In the first, 102 students who received Read
Naturally were matched with students who did not receive Read Naturally, but who had
comparable baseline scores and demographics, including grade level, English language
ability, special education status, whether free or a reduced price lunch was received,
race/ethnicity, home language, and gender. In general, the students who participated in
the Read Naturally program had larger gains on the Northwest Achievement Levels Test,
the Minnesota Comprehensive Assessments, and Reading Fluency Monitor Assessments
(http://www.readnaturallv.com/why/case4.htm'). In another study in Minnesota, 156
students across four different schools who used Read Naturally demonstrated similar
gains on the same assessments when matched for the same variables
flittp://www.readnaturaliy.com/why/case5.htm). In a final study in Minnesota, 24 second
graders spent 30 minutes a day using Read Naturally and increased their reading fluency
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by an average of 92 percent in 12 weeks. A control group of 10 students only made an
average gain of 38 percent in reading fluency over the same period
(http://www.readnaturallv.com/why/case6.htm).
Read Naturally has also been implemented in several other states. In Michigan,
for example, one school district attempted to narrow the gap between general education
students and special education students. Special education students who used the Read
Naturally program demonstrated larger gains in fluency than special education students
who did not use the Read Naturally program. More importantly, special education
students demonstrated larger gains in comprehension than general education students
(http://www.readnaturally.com/why/case2.htm). In another study in Georgia, six students
used Read Naturally for 45 minutes a day, four days a week, while six other students
i c t c i v c u t u u u a u u i i aa u a u a i . 111c i r a u u i m u i u a i t u u i a i u i c aiuuciiia IIVJUI u i c Jxcau

Naturally group increased their fluency and comprehension scores more than the students
from the control group (http://www.readnaturally.com/why/case3.htm). In Kansas, 13 atrisk second graders used Read Naturally four to five times each week and gained an
average of 42 words per student over 15 weeks
(http://www.readnaturally.com/why/case7.htm). Read Naturally has also been
successfully used with eight special education students in southeast Texas who
demonstrated improvements in comprehensive reading and a statewide performance test,
the Texas Assessment of Academic Skills (Hasbrouck et al., 1999). Another educator in
Texas used Read Naturally with twelve special education students at the same school and
demonstrated improvements in reading ability that matched or exceeded expectations
(Hasbrouck et al.; http://www.readnaturally.com/why/case8.htm). In California, a teacher
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implemented the Read Naturally program five times a week for 30 minutes a day in her
special education classroom, which consisted of 18 second through fifth graders. The
students demonstrated a gain of up to five years in reading ability
(http://www.readnaturallv.com/why/case9.htm'). In Virginia, a teacher implemented the
Read Naturally program with a third grade student who improved from 39 words per
minute to 68 words per minute on his first reading of paragraphs
(http://www.readnaturallv.com/why/case 1O.htm).
While several teachers have implemented the Read Naturally program in
classroom settings, only two publications concerning the efficacy of Read Naturally
currently exist in peer-reviewed journals (Denton et al., 2004; Denton et al., 2006). In the
first study, Spanish-dominant bilingual students in grades 2-5 were tutored for 40
minutes, three times a week, across 10 weeks using a combination of two interventions
(i.e., Read Well and a revised version of Read Naturally) in an attempt to aid
comprehension and fluency of the English language (Denton et al., 2004). Students who
received the treatment (n = 51) were compared to a control group (n = 42) using subtests
on the Woodcock Johnson Reading Mastery Tests - Revised. Compared to the control
group, Read Naturally failed to lead to added growth in word identification (Read
Naturally mean gain = 1.12 vs. Control mean gain = 1.75), word attack (Read Naturally
mean gain = -.22 vs. Control mean gain = .97), or passage comprehension (Read
Naturally mean gain = 2.13 vs. Control mean gain = .71; Denton et al.). While such
information is useful, Read Naturally is intended to increase fluency and comprehension
in English-speaking students. In the second study, 27 students with severe reading
difficulties and disabilities were tutored 60-120 minutes each day, five days per week,
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across 16 weeks using a combination of two interventions (i.e., Phono-Graphix and Read
Naturally) in an attempt to improve oral reading fluency. The researchers implemented a
multiple baseline design across groups and treatments, meaning all individuals received
the combined treatment. Read Naturally was associated with small to moderate effect
sizes on decoding, spelling, and comprehension measures and moderate to large effects
on the fluency-based measures (i.e., TOWRE Sight Word Fluency [g = .57] and GORT-4
Fluency [g = .76]). However, the researchers did not compare Read Naturally to a control
group, meaning that improvements may have been due to some other factor.
Additionally, in both studies, Read Naturally was combined with an additional reading
program (i.e., Read Well or Phono-Graphix), meaning the additional program may have
influenced results found for Read Naturally.
In addition to studies published in peer-reviewed journals, the Institute of
Education Sciences published a report in What Works Clearinghouse (2007) reporting
Read Naturally ".. .was found to have no discernible effects on fluency and reading
comprehension." Only one study, an unpublished dissertation, (i.e., Hancock, 2002) met
the necessary criteria (i.e., randomized controlled trial) for review and another study, an
unpublished master's thesis, (i.e., Mesa, 2004) met the criteria with reservations.
Hancock randomly assigned second-grade students and their matched peers to either
Read Naturally (n = 48) or a control group (n = 46) using block randomization
procedures. Students in the Read Naturally condition used the Read Naturally program
for 25 minutes, four times a week, across 11 weeks. Effects of treatment were analyzed
using the Peabody Picture Vocabulary Test - Third Edition (PPVT-III; g = .32), the
Word Use Fluency Test (WUF; g = .22), and Curriculum Based Measures (g = -.08).
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Mesa conducted a quasi-experimental design where students were matched on their
STAR reading pre-test scores and then divided into a Read Naturally group (n = 6) and a
control group (n = 6). Students in the Read Naturally condition used the Read Naturally
program for 45 minutes, four times a week, across 3 weeks. Effects of treatment were
analyzed using the Oral Reading Fluency test (Read Naturally mean gain = 80.00 vs.
Control mean gain = 74.33).
The current study assessed the efficacy of the Read Naturally program in Englishspeaking second through fourth grade students from a small, public elementary school
when compared to education as usual. Additionally, the present study attempted to
determine if improving reading abilities in second through fourth grade elementary
students resulted in a change in classroom behavior problems or self-esteem. The
hypotheses for this study were as follows: 1) More improvements would be seen on
DIBELS assessments during the treatment condition than the control condition, 2) More
improvement in reading abilities across assessments would be seen during the treatment
condition than the control condition, 3) A significant decrease in behavior problems
would be seen during the treatment condition when compared to the control condition,
and 4) Students in the treatment condition would report more improvement in self-esteem
when compared to the control condition.
METHOD
Participants and Setting
This study was conducted in a mid-sized city in a mid-western state of the United
States. Eighty-two students in second grade (n = 23), third grade (n = 26), and fourth
grade (n = 33) from a small, public elementary school who were in need of additional
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reading support, according to DIBELS Benchmark Assessments, participated in the
study. Fifty-seven percent of the students were male and 43 percent of the students were
female. The average age of the participants at the beginning of the study was 8.2 years.
Sixty-eight percent of the students were African American, 27 percent were Caucasian,
and five percent were of mixed race. These numbers suggest African Americans were
slightly overrepresented while Caucasians were slightly underrepresented when
considering reported school demographics (i.e., 47 percent African American, 40 percent
Caucasian, and one percent Unspecified). Other races prevalent within the school (i.e.,
nine percent Hispanic, two percent Asian, and one percent American Indian) were not
represented in this study. Sixty-two percent of students from this school were eligible for
free or reduced lunch, indicating these students were from lower SES when compared to
the state average (i.e., 37%). Eight students dropped out prior to completion of the study.
Three of these students were in the Read Naturally condition and five of the students
were in the Education as Usual condition. Four of the students dropped out because they
moved away, one dropped out after switching to a classroom whose teacher who did not
want to participate in the study, one dropped out after his mother decided to home-school
him, one was suspended permanently, and one chose to no longer participate after
beginning the study. Children who dropped out were seven years (i.e., 1 child), eight
years (i.e., 2 children), and nine years (i.e., 5 children). Two of the children were second
graders, five of the children were third graders, and one child was in the fourth grade.
Five of the children were female and three of the children were male. One child was
Caucasian, six children were African American, and one child was of mixed race. Seven
of the eight children required intensive reading intervention according to DIBELS. Six of
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the participants dropped out after pre-treatment assessment and the remaining two
dropped out after post-treatment assessment. In order to consider drop outs, data was
analyzed in two ways. In the first set of analyses, which were conservative estimates of
the effects of Read Naturally, all drop-outs were included and their scores remained
stable from the point they dropped out. That is, the analyses followed the intention-totreat principle using the last observation carried forward method. In the second set of
analyses, drop-outs were no longer included in the data. There were no substantive
differences in conclusions based on the two sets of analyses (i.e., the overall data
outcomes did not change). Therefore, consistent with recommendations for reporting
results of randomized trials, all data presented are from the first set of analyses.
Materials
All participants used computers with the Read Naturally program installed and
were given the option of using headphones or listening to the computer's speakers.
Additional materials needed for the present study included pens, pencils, timers, consent
documents, and materials for the following assessments: Dynamic Indicators of Basic
Early Literacy Skills (DIBELS), Expressive Vocabulary Test (EVT), Peabody Picture
Vocabulary Test - Third Edition (PPVT-III), Woodcock-Johnson - Third Edition (WJIII), Self Perception Profile for Children (SPPC), Social Skills Rating System (SSRS),
Strengths and Difficulties Questionnaire (SDQ), and the School-Wide Information
System (SWIS).
Experimental Research Design
The effectiveness of the Read Naturally program was evaluated using a
randomized, matched-pairs group design. That is, participants were matched on DIBELS,
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grade, race, and gender and then one member of the pair was randomly assigned to the
Read Naturally condition while the other member was assigned to the Education as Usual
condition (with Read Naturally being made available once the matched peer completed
the Read Naturally intervention). The primary analyses examined changes from pre
(Time 1) to post (Time 2) on the primary dependent variables using 2x2 ANOVAs with
repeated measures on the time factor. Group differences in school behavior from the
SWIS database were assessed using t tests. Additionally, moderator analyses (i.e., 2x2
repeated measures ANOVAs which included hypothesized moderators as additional
independent variables) were run to identify subgroups for which treatment may have been
more or less effective. Additionally, because the Education as Usual group was offered
Read Naturally after his/her matched pair had completed Read Naturally, it was possible
to also example changes from post (Time 2) to follow-up (Time 3). These changes were
examined using 2x2 ANOVAs and ANCOVAs. For the ANCOVAs, Time 2 scores were
entered as a covariate. Internal data provided by the Read Naturally computer program
were also analyzed using paired samples t-test and correlations to compare pre and post
differences and the relationship between usage and change.
Dependent Measures
Dynamic Indicators or Basic Early Literacy Skills - Oral Reading Fluency
Assessment (DIBELS). DIBELS are a set of standardized measures used to assess and
monitor the growth and acquisition of critical early literacy skills (Good et al., 2002;
Haager & Windmueller, 2001; Hintze et al, 2003). DIBELS can be used to identify
students who need help with reading and to evaluate the effectiveness of reading
interventions (Good et al.; Haager & Windmueller; Hintze et al.). The Oral Reading
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Fluency (ORF) component of DIBELS is typically given during elementary school years
and was incorporated into the present study. This standardized DIBELS measure assesses
accuracy and fluency with reading, helps to identify those who may need further
assessment, and measures overall growth in reading skills. Reading passages have been
developed for each grade level and performance is measured by having students read
three separate paragraphs for one minute (Good & Kaminski, 2002). Paragraphs include
an easier, middle, and more difficult passage for the given grade level (Good &
Kaminski). Errors include omissions, insertions, and mispronunciations. Any errors that
are self-corrected within 3 seconds are no longer counted as errors. The median correct
words-per-minute is the ORF score. Each grade level has a recommended benchmark that
each student should reach during the ORF assessment. For example, at the beginning of
second grade, stuuents Snouiu ue reauing 44+ worus per minute, by the middle oi second
grade, students should be reading 68+ words per minute, and by the end of second grade,
students should be reading 90+ words per minute
(http://www.rccsd.org/reading/assessmentORF.htm). Students who fall below the
recommended benchmark (e.g., 50 words per minute in the second grade) may need
additional support (Haager & Windmueller). The ORF component of the DIBELS
measure can be used frequently and repeatedly over time to measure reading growth,
making this an ideal measure for educators (Hintze et al., 2003). Because ORF
assessments are one minute and each grade level has over 20 alternate forms available,
repeated measures for those students who need additional support can be conducted
quickly and frequently (i.e., as often as once per week (http://www.dibels.com)). In
general, the cut-off scores for DIBELS will result in a large number of true positives and

false positives. Therefore, it is recommended that DIBELS be used only for screening
purposes rather than diagnostic purposes (Hintze et al.). Test-test reliability ranges from
.92 to .97 and alternate form reliability ranges from .89 to .94. Concurrent criterionrelated validity with other standardized measures (e.g., the Woodcock-Johnson, the
Comprehensive Test of Phonological Processing) ranges from .52 to .91 while predictive
validity with 1-year outcomes ranges from .36 to .82 (Hintze et al.; Shaw & Shaw, 2002).
This assessment required approximately 5 minutes and was administered at pretreatment,
post-treatment, and follow-up for both the Read Naturally and the Education as Usual
conditions. Additionally, while actively receiving the Read Naturally condition, students
were assessed with DIBELS on a weekly basis (see Appendix K). The primary
investigator has received specialty training in the administration of DIBELS during a
DIBELS Basic Workshop led by one of the developers, Dr. Roland Good.
Expressive Vocabulary Test — First Edition (EVT; Williams, 1997). The EVT is a
standardized assessment that measures expressive vocabulary and word retrieval in those
aged 2 years to 90+ years. This assessment offers two forms for reliable testing and
retesting. During this labeling portion of this assessment, the administrator presents a
picture to the student or points to a part of the body or asks a question. During the
synonym part of this assessment, the administrator presents a picture to the student and
says a word. The student responds with a one-word answer (i.e., a synonym). Internal
reliability ranges from .90 to .98 and test-retest reliability ranges from .77 to .90. In
comparison to intelligence tests, correlation coefficients range from .54 to .84
(http://ags.pearsonassessments.eom/assessments/technical/evt.asp#8). This assessment
required approximately 10-15 minutes to administer and was given at pretreatment, post
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treatment, and follow-up for those students in the Read Naturally condition. Those
students assigned to the Education as Usual Condition received the EVT during
pretreatment, after their matched student completed the Read Naturally protocol (i.e.,
prior to their beginning the protocol), and at post-treatment.
Peabody Picture Vocabulary Test - Third Edition (PPVT-III; Dunn & Dunn,
1997). The PPVT-III is a standardized assessment that measures receptive vocabulary
and verbal ability in those aged 2 to 90+ years. This assessment offers two forms for
reliable testing and retesting. During this assessment, the administrator presents a set of
pictures to the student and says a word. The student is asked to select the picture that best
represents the word said by the administrator. The PPVT-III has an internal consistency
of .92 to .98 and test-retest reliability of .91 to .94. In terms of concurrent validity, in
comparison to intelligence tests, correlation coefficients range from .82 to .92
(http://www.friendsnrc.org/download/outcomeresources/toolkit/annot/ppvt.pdf). This
assessment required approximately 10-15 minutes to administer and was given at
pretreatment, post treatment, and follow-up for those students in the Read Naturally
condition. Those students assigned to the Education as Usual Condition received the
PPVT-III during pretreatment, after their matched peer completed the Read Naturally
protocol (i.e., prior to their beginning the protocol), and at post-treatment.
The Woodcock-Johnson III— Cognitive and Achievement Batteries (WJ-III;
Woodcock, McGrew, & Maher, 2001). This test is appropriate for individuals aged 2 to
90+ years and provides a general measure of intellectual ability. The WJ-III has several
subtests that assess word identification skills (Test 1: Letter-Word Identification),
symbolic learning (Test 9: Passage Comprehension), and phonics and structural analysis
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word skills (Test 13: Word Attack). The median reliability coefficient for all age groups
on the WJ-III ranges from .81 to .94 (http://www.cps.nova.edu/~cpphelp/WJIIIACH.html). These subtests required approximately 10-15 minutes to administer and were
given at pretreatment, post treatment, and follow-up for those students in the Read
Naturally condition. Those students assigned to the Education as Usual Condition
received the WJ-III subtests during pretreatment, after their matched peer completed the
Read Naturally protocol (i.e., prior to their beginning the protocol), and at post treatment.
Self-Perception Profile for Children (SPPC; Harter, 1985). The Self-Perception
Profile for Children is a standardized assessment that measures children's views of their
own competence across six domains (i.e., academics, social behavior, athletics, physical
appearance, behavioral conduct, and global self-worth). During this assessment, the
administrator asks the student to identify with one of two opposing statements (e.g., some
kids often forget what they learn but other kids can remember thing easily) and then the
child indicates whether the statement is 'sort of true' or 'really true' for him or herself.
The internal consistency of the SPPC scales ranges from .73 to .81 while test-retest
reliability ranges from .84 to .90. This assessment required approximately 15 minutes to
administer and was given at pretreatment, post treatment, and follow-up for those
students in the Read Naturally condition. Those students assigned to the Education as
Usual Condition received the assessment during pretreatment, after their matched student
completed the Read Naturally protocol (i.e., prior to their beginning the protocol), and at
post-treatment.
Social Skills Rating System (SSRS; Gresham, F.M., & Elliott, S.N., 1999). The
SSRS is a standardized assessment completed by teachers that measures social skills,
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problem behaviors, and academic competence. Internal consistency reliability for
teachers ranges from .93 to .94 (social skills), .82 to .86 (problem behaviors), and .95
(academic competence) while test-retest reliability for teachers ranges from .84 to .93.
This measure has demonstrated content validity, construct validity, and concurrent
validity. The SSRS required approximately 10 minutes to complete and was given to
teachers at pretreatment, post treatment, and follow-up for those students in the Read
Naturally condition. Teachers completed the SSRS for those students assigned to the
Education as Usual Condition at pretreatment, after their matched peer completed the
Read Naturally protocol (i.e., prior to their beginning the protocol), and at post treatment.
Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997). The SDQ is a
brief screening measure that assesses positive and negative child behaviors. This measure ^
has been identified as a particularly useful tool for identifying co-occurrence of both
behavior difficulties and academic difficulties in the classroom (Adams et al., 1999). A
teacher rates the child in several domains, which result in scores for conduct problems,
hyperactivity, emotional symptoms, peer problems, and prosocial behaviors. Test-retest
reliability ranges from .70 to .85. This measure requires approximately 5 minutes to
complete and was given to teachers at pretreatment, post treatment, and follow-up for
those students in the Read Naturally condition. Teachers completed the SDQ for those
students assigned to the Education as Usual Condition at pretreatment, after their
matched peer completed the Read Naturally protocol (i.e., prior to their beginning the
protocol), and at post treatment.
School-Wide Information System (SWIS; May, Ard, Todd, Horner, Sugai,
Glasgow, et al, 1994). This is a web-based software system that collects office discipline
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referrals in schools and provides schools with information about school-wide discipline.
The data may be summarized to provide information about individual students, groups of
students, or the entire student body over any specified time period. While SWIS™ is
flexible and can be adapted to the needs of individual schools; the major uses involve
monitoring (a) the number of office discipline referrals per month, (b) problem behavior
events by time of day, and (c) the students contributing to office discipline referrals.
Information about student conduct was accessed following a student's completion of the
Read Naturally study by the researcher for the time that students participated in the study.
Interobserver Agreement
Treatment Integrity. All Read Naturally sessions were conducted by trained
graduate students or undergraduate research assistants. An additional graduate student or
undergraduate research assistant separately coded 30 percent of the Read Naturally
sessions and rated the individual conducting the Read Naturally sessions on overall
treatment integrity. Interobserver agreement (10A) was calculated between the two
individuals using exact agreement ((A/A+D)*100). Treatment integrity averaged 97%,
indicating graduate students and undergraduate research assistants generally followed the
Read Naturally protocol with high integrity.
DIBELS Assessments. In addition to the Read Naturally sessions, DIBELS
assessments were conducted by trained graduate students or undergraduate research
assistants. An additional graduate student or undergraduate research assistant separately
coded 41 percent of the DIBELS assessments. Interobserver agreement (10 A) was
calculated between the two individuals using exact agreement ((A/A+D)* 100). IOA
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averaged 97% for DIBELS assessments, indicating high agreement between the
administrators and the additional coders.
General Procedures
The research protocol was completed on site at the elementary school and
consisted of systematic implementation of Read Naturally, a computer-based reading
program that already existed in the school and was currently being used in a less
systematic fashion (i.e., when teachers and students had time to use the program).
DIBELS Benchmark Assessments were administered to every elementary student, as was
typically completed by school staff during the first weeks of school. The researcher
helped to administer the DIBELS Benchmark Assessments and noted those students who
were below the expected benchmarks. The researcher or the student's teacher contacted
the student's primary caretaker and explained the study rationale and answered any
questions. If the primary caretaker was interested in further information, he or she was
invited to meet with the researcher or the student's teacher where the formal consent
process began. Only one caretaker was required to attend the consent session, although
more were welcome. Those students whose parents allowed them to participate in the
research study and who were in need of additional reading support, according to the
DIBELS Benchmark Assessments, were grouped into pairs and then randomized to the
either the Read Naturally condition or the Education as Usual condition. After getting the
child's assent, the primary investigator administered the EVT, PPVT-III, DIBELS, WJIII, and SPPC to both students prior to intervention in either condition. The teachers
completed the SSRS and SDQ for each child.

The Read Naturally condition. Training sessions were conducted at the
elementary school, which owned the computer version of the Read Naturally program.
Read Naturally was meant to be implemented by teachers, when they had extra
availability. The current study allowed for full use of the Read Naturally program, as it
was originally designed, rather than on an "as available" basis. For those students in the
Read Naturally condition, DIBELS assessments occurred on a weekly basis. Students in
this condition had the opportunity to earn rewards typically implemented by teachers in
the school setting for appropriate behavior and classroom progress. Typical rewards
included star tickets (which were exchangeable for items), stickers, and one-on-one
praise.
Students randomized into the Read Naturally condition were "placed" by the
computer program uy using the placement protocol
rhttp://www.readnaturallv.com/howto/placementWPkt.htm). Placing students ensured
that they began at an appropriate level and goal according to their reading capabilities.
Once the level and goal was determined, students followed general steps to complete
their designated levels ("http://www.readnaturally.com/howto/stepsSE2.htm). Each level
had a total of 24 available stories. A student chose one of 12 available stories by clicking
on a picture of the story s/he wanted to read. S/he then read along to key words by
clicking on the words, hearing them pronounced, and hearing their definitions. The
student wrote a prediction about what s/he thought would happen in the story based on
the picture, key words, and title of the story. When the student was ready to read the story
for the first time, the student raised his/her hand until a research assistant or the
researcher was available. The student then read the story aloud for one minute in front of
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a research assistant or the researcher. The research assistant or researcher clicked on
words that student found difficult (i.e., those words s/he stopped in front of, skipped, or
stumbled on). At the end of one minute, the computer made a sound and the research
assistant or researcher clicked on the last word the student read. The computer subtracted
the number of errors and graphed the "cold timing score" for the student. During the next
step, the student read along as the computer played a recording of the story three times.
After reading along with the computer, the student practiced reading the story without the
recording until s/he could read at the predetermined goal. Once this occurred, the student
answered questions about the story. When the student was ready to pass a story, s/he
raised his/her hand until a research assistant or the researcher could attend to him/her.
When the research assistant or researcher was available, the student read the story out
loud. To pass a story, the student needed to reach the goal, make no more than three
errors, read with good expression, and answer all of the questions correctly. The
computer graphed the "pass timing score" for the student. Students continued to read
stories from the same reading level until they passed at least 10 of the 12 available
stories. At that point, the researcher reviewed the data. If the student's "cold timing
score" was within 10 points of the goal during the previous three cold timings, the student
was moved into the next level of difficulty. If the student did not meet this goal during
the "cold timing," s/he continued practicing the remaining 10-12 stories.
On occasion, student goals and levels needed to be raised or lowered, depending
upon the student's progress through the Read Naturally protocol. Determining when to
raise and lower a student's goals and levels occurred according to the Read Naturally
protocol. Students used the Read Naturally program for 30-45 minutes each day, five
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days a week, for eight weeks. Occasionally, students used the Read Naturally computer
program in place of their language arts class, if this was requested by the teacher. At this
point, the researcher re-administered the EVT, PPVT-III, DIBELS, SPPC and WJ-III
subtests to the student who was randomized to the Read Naturally condition and to
his/her matched peer in the Education as Usual condition. Teachers also completed the
SSRS and SDQ. Students and teachers in the Read Naturally condition completed a
follow-up assessment once their matched peer in the Education as Usual condition
completed the Read Naturally protocol.
The Education as Usual condition. When a student was randomized to this
condition, s/he received reading education as it was typically delivered in the classroom
setting. Some students were exposed to Read Naturally, if this was something the teacher
implemented in the classroom setting. The overall amount of time with Read Naturally in
the Education as Usual condition, however, was significantly less than the Read Naturally
condition (t = 24.32,/? < .000). Students spent an average of 570.99 (SD = 204.71)
minutes using the Read Naturally computer program while in the Read Naturally
condition in comparison to an average of 14.23 (SD = 44.88) minutes while in the
Education as Usual condition. Once the student's matched peer completed the Read
Naturally condition and the researcher assessed the student on all of the instruments (i.e.,
the EVT, PPVT-III, DIBELS, SPPC, and WJ-III), then the student from the Education as
Usual condition received the Read Naturally condition for eight weeks as his/her matched
peer had done previously. At the end of eight weeks, the researcher completed the EVT,
PPVT-III, DIBELS, SPPC, and WJ-III subtests with the student. The student's teacher
completed the SSRS and the SDQ for the student.

RESULTS
Data Analysis Strategy
At pre-treatment, a chi-square test was calculated for all demographic information
(i.e., age, grade, gender, and race) to determine if observed frequencies differed from the
frequencies that would be expected by chance. Similarly, a t-test was calculated for all
pre-treatment assessment measures to determine if there were significant differences
between the two groups on any of the assessment measures. Statistical significance was
set at p < .05 (two-tailed).
At post-treatment, 2x2 repeated measures ANOVAs were calculated for all
assessment measures to determine whether changes in scores from pre-treatment (Time
1) to post-treatment (Time 2) were due to the Read Naturally intervention. Statistical
significance was set at p < .05 (two-tailed). The presence of a significant time x treatment
interaction suggested that the treatment condition (i.e., Read Naturally or Education as
Usual) influenced changes seen on the assessment measures. To measure the strength of
the relationship between the treatment condition and each of the assessment measures,
effect sizes were determined by calculating residualized change scores for each of the
assessment measures at pre-treatment (Time 1) and post-treatment (Time 2). The
residualized change scores at post-treatment were regressed on the residualized change
scores at pre-treatment and used to calculate between-groups effect sizes (using the
means, sample sizes, and standard deviations). Additionally, within group effect sizes
were calculated for both Read Naturally and Education as Usual to further illustrate the
nature of the effects observed. Effect sizes around .20 were considered small, around .50
were considered medium, and around .80 were considered large (Cohen, 1992).
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Moderator analyses explored the possibility that, for certain subgroups, treatment may
have been more or less effective. Moderator analyses were calculated by running 2x2
repeated measures ANOVAs and including hypothesized moderators (i.e., grade, gender,
race, and DIBELS intensity), coded categorically, as additional independent variables.
Statistical significance was set at p < .05 (two-tailed). Significant time x moderator (e.g.,
time x grade) interactions would suggest different outcomes based on the level of the
moderator (i.e., 2nd, 3 rd , or 4th), regardless of the condition to which they were assigned.
Significant time x treatment x moderator (e.g., time x treatment x grade) interactions
would suggest that those at one level of the moderator (i.e., 2nd, 3 rd , or 4 ) assigned to
one of the conditions (i.e., Read Naturally or Education as Usual) did better or worse over
time.
An additional series of 2x2 repeated measures ANOVAs were calculated using
post-treatment (Time 2) to follow-up (Time 3) data from the reading and language
measures. These analyses would examine differences between those who had previously
completed Read Naturally and were 8 weeks following participation versus those newly
receiving Read Naturally. Statistical significance was set at p < .05 (two-tailed). Those
post (Time 2) and follow-up (Time 3) analyses were also conducting using ANCOVAs,
which allowed for Time 2 scores to be entered as a covariate. Effect sizes were again
calculated using residualized change scores to measure the strength of the relationship
between the treatment condition and each of the assessment measures between-group.
Additionally, within-group effect sizes were calculated for both Read Naturally and
Education as Usual. Effect sizes around .20 were considered small, around .50 were
considered medium, and around .80 were considered large (Cohen, 1992).
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Finally, the internal data provided by the Read Naturally computer program was
evaluated. Pre and post differences for data output (i.e., average of first and last three
cold timings, average of first and last three hot timings, the average percentage correct on
quizzes, and the beginning and ending levels in the Read Naturally program) were
calculated by running paired samples t-tests. Statistical significance was set at p < .05
(two-tailed). Additionally, Pearson's correlations were run to determine the relationship
between Read Naturally usage and changes in reading measures.
Participant Results
Pre-treatment comparisons. Demographic information (i.e., age, grade, gender,
and race) for both the Read Naturally condition and the Education as Usual condition are
reported in Table 1. The Read Naturally condition and the Education as Usual condition
did not differ significantly (p < .05) on any demographic variables, indicating that these
groups were comparable at pre-treatment. Pre-treatment measures for the Read Naturally
condition and the Education as Usual condition are reported in Table 2. Again, the Read
Naturally condition and the Education as Usual condition did not differ significantly (p <
.05) on any pre-treatment measures, indicating that these groups were comparable at pretreatment.
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Table 1
Demographic Characteristics

Variable

Intent to treat
(N = 82)
Read Naturally
(N = 39)

Education as Usual
(N = 43)

1
9
11
15
3
28%
31%
41%

0
7
16
20
0
28%
33%
40%

59%

56%

.77

30%
62%
8%

23%
74%
2%

.34

Statistic (X2)

Age:
6
7
8
9
10
Second
Third
Fourth

Grade:

Gender (%
male)
Race:
Caucasian
African American
Mixed

.22

.98

"p < .05, ** p < .01
Table 2
Pre-Treatment Measures
U I K U I iu u c a i

Researcher Measures
DIBELS Scores
EVT Standard Scores
PPVT-III Standard Scores
WJ-III Standard Scores
Letter-Word Identification
Passage Comprehension
Word Attack
Harter's Self-Esteem Subscale Scores
Academic
Behavior
Global Self-Worth
SWIS Referrals
Teacher Measures
Social Skills Rating Scale Standard Scores
Social Skills
Problem Behaviors
Academic Competence
Strengths and Difficulties Questionnaire

"p < .05, ** p < .01

(N = 82)
Read Naturally
(N = 39)
48.72 (23.03)
83.28 (15.55)
90.54 (13.55)
90.67 (10.53)
90.04(11.26)
80.21 (12.75)
94.38(8.71)
3.03 (.51)
2.66 (.78)
3.08 (.62)
3.34 (.63)
2.59 (4.22)
Read Naturally
(N = 26)

Education as Usual
(N = 43)
46.38 (22.36)
84.35 (13.03)
90.77(11.98)
88.96 (10.38)
89.44(10.18)
83.33 (10.88)
91.59(9.53)
2.97 (.58)
2.61 (.82)
3.09 (.77)
3.21 (.70)
2.79 (5.58)
Education as Usual
(N = 35)

Statistic
(t)
.49
-.34
-.08
.58
.20
-.94
1.08
.45
.27
-.11
.90
-.18
Statistic
(t)

91.42(16.65)
113.77(16.53)
84.50(11.66)
13.38 (7.55)

90.71 (15.36)
114.66(14.83)
83.43 (12.23)
12.86 (7.74)

.17
-.22
.35
.27
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Pre-treatment and post-treatment comparisons for reading measures. Table 3
illustrates the mean scores in the Read Naturally condition and the Education as Usual
condition from pre-treatment (Time 1) to post-treatment (Time 2, which occurred after
completion of treatment for the Read Naturally group) and from post-treatment to followup (Time 3, which occurred once the Education as Usual group completed the Read
Naturally intervention) on all reading measures. Additionally, Figures 1 through 5
illustrate changes in growth between the two groups at pre-treatment, post-treatment, and
follow-up. After eight weeks of Read Naturally (Time 2), significant improvements were
seen on all of the reading measures (i.e., DIBELS, EVT, PPVT-III, WJ-III) for both the
Read Naturally condition and the Education as Usual condition (see Table 3 and Figures
1 through 5). However, no significant time x treatment interactions occurred, suggesting
that improvements seen on these measures were not statistically significantly larger in the
Read Naturally condition. The effect sizes were small on the DIBELS (d = .31), the WJIII Summary Scores (d = .34), and the WJ-III Word Attack subscale (d = .31) but did
directionally favor the Read Naturally condition. Even though effect sizes favored the
Read Naturally intervention, they were small, which was due to improvements seen in all
students over time. To further illustrate this, within-group effect sizes (see Table 4) were
calculated. For instance, Read Naturally produced a large effect size for the DIBELS (d
=.81) but Education as Usual also produced a moderate effect size (d = .57). Read
Naturally produced a moderate effect size on the EVT (d = .40), but Education as Usual
also yielded a moderate effect (d = .47). Again, examining Table 4, effect sizes favored
Read Naturally, which generally produced small to moderate overall effects, but the
differences between groups were small. From Time 1 to Time 2, four students in the
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Table 3
Reading Measures Summary Statistics for Read Naturally and Education as Usual at
Three Testing Points
Tl
Group

M(SD)

T2
M(SD)

TlxT2
Time (F)

Tunex
„ _.
Tx(F)

T3
Effect
„.
Size

M(SD)

T2xT3
Effect
Size

Time(F)

Timex
Tx(F)

23.86***

11.36***

-.69

10.35***

.16

-.17

8.01**

.15

-.08

1.05

2.79

-.36

4.42*

.07

.06

6.68**

.08

.00

8.59***

6.68**

-.54

{d)

DIBELS
RN
EAU

48.72
(23.03)
46.28
(22.36)

69.15
(27.49)
61.98
(31.75)

83.28
(15.55)
84.35
(13.03)

89.51
(15.68)
90.84
(14.31)

90.54
(13.55)
90.77
(11.98)

93.23
(13.18)
92.44
(12.17)

91.59
(10.43)
91.77
(9.98)

94.64
(9.85)
93.09
(11.17)

91.56
(10.80)
91.91
(9.38)

93.59
(10.35)
93.05
(10.47)

80.95
(13.05)
84.60
(10.03)

83.59
(11.68)
86.26
(11.02)

94.44
(8.86)
94.26
(9.78)

98.05
(8.28)
96.23
(10.92)

134.31***

2.31

.31

71.79
(24.75)
76.37
(32.35)

EVT
RN
EAU

45.25***

.02

-.04

92.10
(13.45)
94.16
(11.33)

ppvT-in
RN
EAU

6.14*

.33

.13

94.97
(14.22)
94.74
(13.04)

W J - m Summary
RN
EAU

RN
EAU

RN
EAU

RN
EAU

94.31
(10.69)
94.49
15.92***
2.47
.34
(11.45)
WJ - m Letter - Word Identification
92.67
(10.44)
91.86
7.41**
.58
.17
(10.99)
W J - i n Passage Comprehiension
85.54
(12.00)
87.81
6.37*
.34
.02
(11.14)
^W J - m Word Attack
98.28
(9.53)
99.95
22.03***
1.89
.31
(11.29)

Note. Read Naturally n = 39, Education as Usual n = 43
* p < . 05, * * p < .01,*** p < . 0 0
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Figure 1. Number of words per minute read during DIBELS assessments for Read
Naturally and Education as Usual.

WJ>III S u m m a t y

WJ-ill S u m m a r y

1-
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Figure 2. Summary standard scores for all of the reading subscales on the WJ-III for Read
Naturally and Education as Usual.
W J - I I I L e t t e r - W o r d Identification

W J - I I I L e t t e r - W o r d Identification

Figure 3. Standard scores for the Letter-Word Identification subscale on the WJ-III for
Read Naturally and Education as Usual.
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WJ-III Passage Comprahar

VVJ-JII Passage Comprahari

Figure 4. Standard scores for the Passage Comprehension subscale on the WJ-III for
Read Naturally and Education as Usual.
WJ-III Word Attack

WJ-III Word Attack

Tim* of AfaHOnunt

Figure 5. Standard scores for the Word Attack subscale on the WJ-III for Read Naturally
and Education as Usual.
Table 4
Within Group Effect Sizes from Pre-Treatment to Post-Treatment
Reading Measures

Read Naturally (N = 39)

DIBELS
EVT
PPVT-III
WJ-III Summary Scores
WJ-III Letter-Word Identification
WJ-III Passage Comprehension
WJ-III Word Attack

* .2 = small, ** .5 = moderate, *** .8 = large

gl***
.40*
.20*
.30*
.19
.21*
.42*

Education as Usual (N =
43)
57**
.47*
.14
.12
.11
.16
.19

Read Naturally condition (i.e., 10 percent) moved into the benchmarked range on the
DIBELS, indicating they no longer needed additional intervention. Two students (i.e., 5
percent) moved from intensive intervention to strategic intervention, indicating they
needed less intensive intervention than they needed prior to Read Naturally. Similarly,
four students in the Education as Usual condition (i.e., 9 percent) moved into the
benchmarked range on the DIBELS while one student (i.e., 2 percent) moved into the
strategic intervention range.
Moderator analyses. Tables 5 through 8 illustrate moderators using the pretreatment (Time 1) to post-treatment (Time 2) data for all reading-related assessments.
Potential moderators included grade (range = 2nd through 4th), gender (male or female),
race (Caucasian, African American, or Mixed), and suggested level of intervention
according to the pre-treatrnent DIBELS (intensive or strategic). These four moderators
were analyzed across seven reading assessments (i.e., DIBELS, EVT, PPVT, WJ-III
Summary Scores, WJ-III Letter-Word Identification subscales, WJ-III Passage
Comprehension subscales, and WJ-III Word Attack subscales) yielding 28 time x
moderator and 28 time x treatment x moderator analyses. Of these 56 analyses, four time
x moderator and one time x treatment x moderator analyses were significant. Given the
likelihood of finding some significant findings after conducting so many analyses, the
moderators most emphasized are those which were replicated across measures.
Significant time x grade interactions (see Table 5) were found on the WJ-III
Summary Scores (F= 3.093,/? = .05), the WJ-III Passage Comprehension subscale (F =
4.295,p = .05), and the WJ-III Word Attack subscale (F=3A99,p

= .05). These time x

grade interactions were the only moderators replicated across assessment measures and
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suggested children in higher grades generally demonstrated more improvement on these
measures, regardless of the
8). A significant time x DIBELS intensity interaction (see Table 7; F = 5.081, p = .05)
suggested students who needed the least amount of reading intervention made more
improvements on DIBELS over time, regardless of the intervention to which they were
assigned. However, this interaction should be interpreted with caution given that it was
not replicated across any other reading measure. Additionally, a significant time x
treatment x PPVT interaction (see Table 6; F= 3.963,p > .05) suggested students of
mixed race assigned to the Education as Usual condition demonstrated more
improvement (M = +1.00) on the PPVT than students of mixed race assigned to the Read
Naturally condition (M = -1.33). However, this interaction should be interpreted with
caution given the small sample size (n = 4) and that it was not replicated across other
reading measures.
Table 5
Moderator Analyses for Grade at Pre-Treatment & Post-Treatment on Reading Measures
Tl-

Tl-

Tl-

T2-

T2-

T2-

*nd

ird

jth

<?nd

ird

,*th

Time

DIBELS
EVT
PPVT
WJ-IH
Summary
WJ-III
L/WID

3.056

2.399

1.659

43.450***

.161

.026

1.553

6.136*

.344

.416

.085

13.24***

2.534

3.093*

.980

6.584*

.526

.225

.510

M(SD)

M(SD)

M (SD)

M (SD)

Time (F)

31.74
(14.50)
82.43
(13.22)
89.43
(12.87)
96.70
(7.27)
96.39
(7.11)

44.92
(19.33)
85.19
(14.23)
90.15
(13.28)
88.65
(10.02)
87.69
(9.98)

60.36
(22.34)
83.76
(15.15)
91.91
(12.33)
90.58
(10.88)
91.70
(10.62)

47.83
(20.98)
89.04
(16.48)
91.39
(12.44)
96.91
(8.32)
97.43
(7.45)

59.35
(27.01)
91.27
(14.24)
93.42
(14.79)
90.73
(11.04)
89.15
(10.39)

82.39
(28.81)
90.18
(14.67)
93.33
(11.04)
94.12
(11.09)
93.70
(11.06)

131.862***

8583

780g

g458

g404

81g8

8809

6

(655)

(1460)

(1091)

(641)

(13 91)

(1L31)

Attack

(8 07)

™

Time x
Txx
Grade

M(SD)

wj-m
Com

Time x
Grade

M(SD)

97.70
-

93.96
(868)

92.30
(1014)

98.57
(816)

-

96.27
(1030)

X

Tx
(F)

96.73
(1045)

Note. Read Naturally n = 39, Education as Usual n = 43; 2 na n = 23, 3 ra n = 26, 4 m n = 33
*p < .05, ** p < .01, *** p < .00
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WJ-III Summary Scores
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,

97
96
95
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94
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Figure 6. Summary standard scores on WJ-III by grade from pre-treatment to posttreatment.
WJ-III Passage Comprehension Subscale Scores

—Second Grade
h—Third Grade
— Fourth Grade

Figure 7. Standard scores on the Passage Comprehension subscale of the WJ-III by grade
from pre-treatment to post-treatment.
WJ-III Word Attack Subscale Scores

—Second Grade
—Third Grade
—Fourth Grade

Figure 8. Standard scores on the Word Attack subscale of the WJ-III by grade from pretreatment to post-treatment.
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Table 6
Moderator Analyses for Race at Pre-Treatment and Post-Treatment on Reading
Measures
Tl-C

DIBELS
EVT
PPVT
WJ-III
Summary
WJ-III L-W
ID
WJ-III
Passage
Comp
WJ-III Word
Attack

TlM

TlAA

T2-C

T2AA

T2M

M(SD)
52.45
(23.10)
90.82
(13.50)
100.27
(14.74)
96.05
(9.64)
95.64
(10.27)

M(SD)
45.70
(21.19)
81.52
(13.45)
86.77
(9.74)
90.34
(10.06)
90.64
(9.64)

M(SD)
44.25
(39.26)
78.00
(18.76)
92.25
(10.44)
86.50
(7.55)
85.75
(9.32)

M(SD)
11.11
(30.94)
97.82
(14.39)
103.77
(14.42)
99.23
(10.59)
98.73
(11.50)

M(SD)
62.21
(28.49)
87.93
(13.61)
88.61
(9.12)
92.11
(9.99)
91.73
(9.17)

M(SD)
63.75
(41.76)
80.25
(22.28)
91.50
(9.26)
88.25
(8.22)
85.50
(9.11)

89.18
(10.64)
98.41
(8.02)

81.34
(10.03)
92.98
(9.63)

69.50
(21.11)
91.00
(4.08)

90.82
(11.41)
101.23
(8.45)

83.50
(9.09)
95.64
(10.08)

73.75
(24.31)
94.75
(4.99)

Time (F)

Time
x Tx
(F)

Race

Time x
Txx
Race

34.832***

1.880

.805

.404

11.808**

1.255

.111

1.385

1.411

.228

.546

3.963*

4.643*

.155

.555

1.587

.990

.242

1.586

1.485

4.950*

.957

.498

2.370

.010

.135

.853

8.735**

Time
X

=

Note. Read Naturally n = 39., Education as Usual n =43; Caucasian n = 22, African
American n = 56, Mixed n = 4
*p<.05, **• p < . 0 1 , •P * *P r * <^ .00
-

TaWo 7

Moderator Analyses for DIBELS Intensity at Pre-Treatment on Reading Measures
Tl
Intensive

DIBELS
EVT
PPVT
WJ-III
Summary
WJ-III
Letter-Word
ID
WJ-III
Passage
Comp
WJ-III
Word
Attack

TlStrategic

T2-

T2-

Intensive

Strategic
Time (F)

Time
x Tx
(F)

Timex
Intensity

Time x
Txx
Intensity

124.51***

2.128

5.081*

.231

36.157***

1.199

.151

3.234

3.743

.024

.097

.410

12.532**

2.495

.190

.287

M(SD)

M(SD)

M(SD)

M (SD)

42.97
(21.27)
82.60
(14.88)
90.32
(12.57)
89.30
(9-25)

62.26
(20.81)
87.95
(11.03)
91.79
(13.27)
99.58
(9.04)

58.95
(27.20)
88.79
(15.39)
92.62
(12.09)
91.29
(9.85)

86.74
(28.83)
94.89
(12.41)
93.47
(14.47)
102.26
(8.18)

89.52
(9.08)

99.11
(9.65)

90.71
(9.92)

101.89
(6.47)

8.130**

.849

1.220

.387

80.14
(11.39)

91.89
(7.15)

82.84
(11.22)

92.11
(8.72)

1.994

.815

1.652

.432

92.21
(8.54)

101.42
(8.32)

94.76
(9.16)

104.84
(7.46)

18.319***

.385

.309

.901

Note. Read Naturally n = 39, Education as Usual n = 43; Intensive n = 63 , Strategics =19
*p < .05, ** p < 0 1 , * * * p < . 0 0
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Table 8
Non-Reading Measures Summary Statistics for Read Naturally and Education as Usttal
at Three Testing Points

Group

RN
EAU
RN
EAU
RN
EAU

RN
EAU

M(SD)

3.03
(.51)
2.97
(.58)

3.00
(.58)
3.03
(.59)

2.66
(.78)
2.61
(.82)

2.89
(.70)
2.74
(.75)

3.08
(.62)
3.09
(.77)

2.95
(.75)
3.16
(.75)

3.34
(.63)
3.21
(.70)

3.15
(.73)
3.19
(.71)

RN
EAU

T2

Tl
M
(SD)

—

2.59
(4.22)
2.79
(5.58)

Time
(F)

TlxT2
Time x
Tx(F)

T3
Effect
Size (J)

M(SD)

Harter's Self-Esteem Summary Scores
3.14
(.52)
3 09
.07
.69
-.16
^

Time
(F)

T2xT3
Timex
Tx(F)

Effect
Size (d)

3.59

.53

.15

.43

1.59

-.21

-.32

5.71*

.43

8.83**

.09

.04

1.44

.31

Harter's Self-Esteem Academic Scores
2.85
(.75)
5.36*

.49

.22

9 87

f°'
(.76)
Harter's Self-Esteem Behavior Scores
3.18
(.63)
33*2
02
.17
1.50
-.32

Harter's Self-Esteem Global Self-Worth Scores
3.38
(.67)
2.30

1.52

-.21

,3;3.8,
(.30)

SWIS Referrals
2.26
(3.19)
1.88
(3-05)

Note. Read Naturally n = 39, Education as Usual n = 43
*p < .05, ** p < .01, *** p < .00
Pre-treatment and post-treatment comparisons for self-esteem measures. No
significant improvements were seen on the self-esteem measures, with the exception of
the SPPC Academic subscale (see Table 8). Again, this was not a significant time x
treatment interaction, indicating that all students perceived their academic abilities as
improving, regardless of the condition to which they were assigned. The SPPC Academic
subscale (d = .22) was associated with a small effect size in favor of the Read Naturally
condition while the SPPC Behavior subscale (d = -.32) and SPPC Global Self Worth
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subscale (d = -.21) were associated with small effect sizes in favor of the Educational as
Usual condition.
Pre-treatment and post-treatment comparisons for teacher measures.
Interestingly, teachers reported a significant time x treatment interaction for behavior
problems (F= 524,p > .05; see Table 9), indicating behavior problems worsened for the
students in the Read Naturally condition and improved for the students in the Education
as Usual condition, yielding a moderate effect size of .60. Additionally, the Social Skills
subscale of the SSRS (d = -.23), the Academic Skills subscale of the SSRS (d = -.28), and
the SDQ (d = .21) were associated with small effect sizes in favor of the Education as
Usual condition. However, these data should be interpreted with caution given that
teacher assessments were only completed for 26 of the 39 children in the Read Naturally
condition and 35 of the 43 children in the Education as Usual condition.
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Table 9
Teacher Measures Summary Statistics for Read Naturally and Education as Usual at
Three Testing Points
Tl

Group

T2

M(SD)

M(SD)

91.42
(16.65)
90.71
(15.36)
(15.36)

91.96
(16.64)
93.11
(16.43)
(16.43)

113.77
(16.53)
114.66
(14.83)

115.08
(15.26)
112.37
(15.53)

84.50
(11.66)
83.43
(12.23)

84.31
(12.48)
84.69
(10.64)

13.38
(7.55)
12.86
(7.74)

13.27
(7.18)
12.03
(6.93)

TlxT2
Time
(F)

TimexTx
(F)

T3
Effect
Size
(d)

M(SD)

T2xT3
Time
(F)

TimexTx
(F)

Effect
Size
(cfl

.20

.04

-.07

.00

.00

.04

.24

.55

-.19

3.80

4.34*

.58

SSRS-Social Skills
RN
EAU

RN
EAU

RN
EAU

RN
EAU

92.19
(16.90)
93.71
2.08
.84
-.23
*"""
""
~M
(16.33)
(16.33)
SSRS - Problem Behaviors
115.04
(16.84)
112.31
.39
5.24*
.60
(15.95)
SSRS - Academic Comp.
83.62
(12.66)
84.83
.68
1.26
-.28
(12.07)
SDQ
15.00
(7.05)
11.97
.69
.40
.21
(7.31)

Note. Read Naturally n = 26, Education as Usual n = 35
*p < .05, ** p < .01, *** p < .00
Post-treatment (Time 2) andfollow-up (Time 3) comparisons for all reading
measures. As previously explained, Table 3 illustrates the mean scores in the Read
Naturally condition and the Education as Usual condition from pre-treatment (Time 1) to
post-treatment (Time 2) and from post-treatment (Time 2) to follow-up (Time 3). Given
that there were no significant differences between the two groups at post-treatment, 2x2
repeated measures ANOVAs were calculated for all assessment measures to determine
changes in the maintenance of reading skills over time for those who received Read
Naturally compared to possible improvements for those now newly receiving Read
Naturally. Post and follow-up scores on the primary dependent reading variables were
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also analyzed using ANCOVAs in order to see if the results found from the ANOVAs
were consistent after considering the effects of Read Naturally scores at post-treatment as
a covariate. At Time 3, the Education as Usual condition became a Read Naturally
condition (i.e., these individuals now actively received the Read Naturally intervention)
while the Read Naturally group became a maintenance condition (i.e., children who had
received Read Naturally and were now receiving only the standard curriculum).
Again, significant improvements were seen on all of the reading measures (i.e.,
DIBELS, EVT, PPVT-III, and WJ-III) for both conditions; with the exception of the WJIII summary scores (see Table 3 and Figures 1 through 5). A significant time x treatment
interaction was seen on DIBELS (F = 11.36, p > .00) and the Word Attack subscale of
the WJ-III (F= 6.68, p > .01), suggesting that improvements seen on these measures
were larger in the Read Naturally intervention (see Table 3 and Figures 1 through 5).
When using ANCOVAs (see Table 10), the DIBELS (F = 9.900, p > .01) and the Word
Attack subscale of the WJ-III (F= 5.968, p> .05) remained significant after controlling
for the effects of Read Naturally at post-treatment, suggesting improvements seen on
these measures were larger in the Read Naturally intervention. No time x treatment
interactions were observed in the other five analyses. The DIBELS (d = -.69) and the
Word Attack subscale of the WJ-III (d = -.54) also yielded moderate between-group
effect sizes in favor of the Read Naturally intervention (see Table 3). A small effect size
in favor of the Read Naturally intervention was also seen on the WJ-III Summary Scores
(d = -.36). Again, the within-group effect sizes favored the Read Naturally intervention;
however they were generally of small magnitude. The DIBELS was the only moderate
effect size. During this time, one student who had previously received Read Naturally
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moved from the benchmarked range on the DIB ELS to the intensive intervention range,
indicating a need for additional intervention. No additional changes were seen for any of
the students in either condition.
Table 10
Reading Measures Summary Statistics for Read Naturally and Education as Usual at
Follow-Up
Sum of
Source

Squares

df

Mean Square

F

DIBELS2
Treatment

49307.084
2245.655

I
L

49307.084
2245.655

217.378***
9.900**

EVT2
Treatment

8484.574
26.975

I
I

8484.574
26.975

177.282***
.564

PPVT2
Treatment

11519.503
5.474

I

11519.503
5.474

274.965***
.131

WJ-III2
Treatment
WJ-III Letter-Word Identification
crv\
WJ-IH2
Treatment
WJ-III Passage Comprehension (T3)
WJ-III2
Treatment
WJ-III Word Attack (T3)
WJ-HI2
Treatment

8113.605
55.801

]
]

8113.605
55.801

370.196***
2.546

7601.977
1.811

1
1

7601.977
1.811

372.588***
.089

7837.329
5.49

I
]

7837.329
5.49

217.637***
.002

5927.806
217.556

I
1

5927.806
217.556

162.603***
5.968*

EVT (T3)

PPVT-III (T3)

WJ-IH Summary (T3)

Note. Read Naturally n = 39, Education as Usual n = 43
*p < .05, ** p < .01, *** p < .00
Post-treatment andfollow-up comparisons for self-esteem measures. On the selfesteem measures (see Table 8), significant improvement was seen on the SPPC Global
Self Worth subscale (F= 8.83,/? > .01) suggesting all children reported an increase in
self-worth over time, regardless of the condition to which students were assigned. A
significant time x treatment interaction was seen on the SPPC Behavior subscale (F =
5.71, p > .05), suggesting that students who received the Read Naturally intervention
perceived their behavior as significantly worse than students in the maintenance
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condition. The SPPC Behavior subscale (d = .43) was associated with a small effect size
in favor of the maintenance condition while the SPPC Academic subscale (d = -.21) was
associated with a small effect size in favor of the Read Naturally condition.
Post-treatment andfollow-up comparisons for teacher measures. Interestingly,
despite the fact that students in the Read Naturally intervention perceived their behavior
as worse than students in the maintenance condition, teachers reported a significant time
x treatment interaction on the SDQ in favor of the active Read Naturally intervention (F
= 4.34, p > .05; see Table 9), meaning that behavior problems worsened for the students
in the maintenance condition and improved for those receiving the active Read Naturally
intervention. The SDQ was also associated with a moderate effect size (d = .58) in favor
of the active Read Naturally intervention. However, this should be interpreted with
caution given that teacher assessments were not completed for all children and results did
not generalize across assessment measures.
Internal data from Read Naturally. Data output for the Read Naturally computer
program (i.e., cold timings, hot timings, comprehension, and level improvements) for all
students are reported in Table 11. Significant differences were found for cold timings (t =
-2.534, p > .05) and hot timings (t = -3.297, p> .01), indicating students' ability to read
more words on novel paragraphs generally improved and that students' increased the
overall number of words read on final readings of the paragraphs. Additionally,
significant differences were found for level improvements from pre-treatment to posttreatment (t = -5.357,/? > .000), indicating students were likely to progress across levels
in the Read Naturally computer program. There were no significant findings on
comprehension. Additionally, Pearson's correlations were run to determine if the amount
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of time spent using the Read Naturally intervention was related to the overall outcomes
on assessment measures (see Table 12). Generally, students who used the Read Naturally
program for more time had higher scores on DIB ELS at Time 2 (r = .50, p > .01) and
Time 3 (r = .42, p > .01) and the WJ-III Passage Comprehension subscale at Time 2 (r =
.43, p > .01) and Time 3 (r = 34, p > .05). Additionally, at Time 2, students who used the
Read Naturally program for more time generally had higher scores on WJ-III Summary
Scores (r = .32, p > .05) and the WJ-III Letter-Word Identification subscale (r = .33, p >
.01).
Table 11
Read Naturally Output
Researcher Measures
Cold Timing Average
Hot Timing Average
Percentage Correct on Quizzes
Improvement Across Levels

Pre
(N = 78)
62.46 (23.46)
101.65 (24.21)
67.06(19.11)

Post
(N = 78)
66.35 (24.40)
105.00 (26.45)
71.41 (17.49)

2.67(1.45)

2.99(1.61)

Statistic
(t)
-2.534*
-3.30**
-1.825
5.357*

*p < .05, ** p < .01, *** p < .000
Table 12
Correlation between Residualized Change Scores and Time Using Read Naturally
Program
Reading Measures
DffiELS
EVT
PPVT-III
WJ-III Summary Scores
WJ-III Letter-Word Identification
WJ-HI Passage Comprehension
WJ-III Word Attack

Time - Time 2
(N = 39)
.50**
.13
-.02
.18
.21
.43**
.10

Time 2 - Time 3
(N = 43)
.42**
.09
.10
.32*
.33*
.34*
.24

*p<.05, * * p < . 0 1 , N = 8 2
DISCUSSION
The current study assessed the efficacy of the Read Naturally program in Englishspeaking second through fourth grade elementary students when compared to education
in typical classroom settings. Additionally, this study determined if improving reading
abilities resulted in changes in classroom behavior problems or self-esteem. There were
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no significant differences between the groups at pre-treatment on any demographic, selfesteem, or behavior variables, suggesting that these two groups were comparable.
Throughout 16 weeks of intervention, significant improvements were generally seen on
all of the reading measures, regardless of the condition to which students were assigned,
although small effect sizes generally favored the Read Naturally intervention.
Additionally, data from the Read Naturally computer program suggested significant
improvement on hot and cold timings, which suggested students' ability to read more
words on novel paragraphs and their overall number of words read on final paragraphs
improved over time. Data from the Read Naturally computer program also suggested
students generally moved from easier to harder levels, meaning their reading passages
became more difficult over time. These results suggest students generally made
improvements, which is especially interesting given the difficulty previous researchers
have reported with improving reading abilities in poor learners (Foorman et al., 1998;
Juel, 1988). The only moderators replicated across measures were time x grade
moderators which indicated that students in higher grades generally demonstrated more
improvement on the WJ-III Summary Scores, WJ-III Passage Comprehension subscale,
and the WJ-III Word Attack subscale, regardless of the condition to which they were
assigned. Interestingly, the second group to receive the active Read Naturally
intervention seemed to benefit more than the first group, although reasons for these
differences are unknown. It is possible that something influences reading abilities during
the first part of the school year. For instance, students at the beginning of the school year
may need time to 'catch up' on the first two "big ideas," meaning they may not be
prepared to target the third "big idea" with the Read Naturally computer program until
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later in the year. This hypothesis, however, is speculation and requires further replication.
Even after considering the effects of Read Naturally scores at post-treatment (Time 2),
significant improvements were found on DIBELS assessments and the WJ-III Word
Attack subscale. While this is interesting, these results were not found in the Time 1 x
Time 2 analyses and should be considered with caution.
Previous researchers have suggested the Read Naturally program is associated
with an increase in self-esteem associated with better academic performance (Hasbrouck
et al., 1999; Weinstein & Cooke, 1992). Generally, at post-treatment, all students
perceived their academic abilities as improving, regardless of the condition to which they
were assigned. Small effect sizes, however, favored students in the Education as Usual
condition on the self-worth measure. At follow-up, all students perceived their self-worth
as improving, regardless of the condition to which they were assigned. At both posttreatment and follow-up, small effect sizes favored students who received Read Naturally
on the academic measure. Given these results, Read Naturally does not appear to result in
an increase in self-esteem, even with improvements in academic performance.
In terms of behavior at post-treatment, a small effect size on the SDQ favored
students in Education as Usual; suggesting students in Read Naturally had more behavior
problems. Additionally, teachers reported significantly more behavior problems for
students in Read Naturally when compared to students in Education as Usual. However,
opposite conclusions were found at follow-up (i.e., students in maintenance had more
behavior problems than students in Read Naturally). Generally, however, the teacher
measures must be interpreted with caution given that assessments were not completed for
all children and results did not generalize across assessment measures.
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Given the fact that effect sizes generally favored Read Naturally and that the
present sample set was large enough to identify moderate effects that exist, it should be
noted that a larger data set would have produced statistically significant results. The lack
of ability to document beneficial effects of Read Naturally is somewhat consistent with
previous reports from What Works Clearinghouse (2007) stating Read Naturally has
"...no discernible effects on fluency and reading comprehension." According to the
present results, Read Naturally did produce discernible effects, but these effects did not
appear incremental. Read Naturally may not be more efficacious than typical education,
but may have benefits in terms of targeting larger groups of students, being
individualized to each student, and may allow another way for teachers to target the third
"big idea."
Read Naturally is based on the third "big idea," which has empirical support.
Given this, it is reasonable to wonder why the Read Naturally computer program did not
result in clearly incremental effects over typical education. One hypothesis is that Read
Naturally should be implemented in combination with other programs that target the first
two "big ideas." Previous research studies have included other programs (i.e., Read Well
and Phono-Graphix) meant to address the first two "big ideas" prior to using Read
Naturally. Given this, students in the current study may not have had the necessary
prerequisite skills to benefit from Read Naturally. This is further supported when we
consider that those needing 'strategic' intervention (according to DIBELS) had more
improvements over time that those needing 'intensive' intervention. Another possibility
is that the overall exposure to Read Naturally was too short to produce discernible
effects. The current study attempted to provide 30 minutes of Read Naturally per day,
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five days per week, across eight weeks (i.e., a total of 1200 minutes). However, the
average student spent 72 minutes per week using the Read Naturally program, which is
approximately 570 minutes. This means that the average student received half as much
contact with Read Naturally as originally intended. While previous Read Naturally
studies have demonstrated gains in as few as 360 minutes, the current study suggested
that less than 600 minutes of Read Naturally produced small, inconsistent results when
compared to education in the classroom. It is possible that the full 1200 minutes would
have yielded larger, more reliable results. Receiving the total time of intervention has
been difficult in previous Read Naturally studies as well. For instance, Denton et al.
(2004) attempted to provide 40 minutes of Read Naturally per day, three days per week,
across ten weeks (i.e., a total of 1200 minutes). Instead, the average student spent 880
minutes using the Read Naturally program, with no discernible effects found at posttreatment. The correlational data suggesting time spent using Read Naturally was
significantly related to DIBELS and passage comprehension improvement in both cohorts
is consistent with this suggestion. If this is true, Read Naturally needs to be implemented
consistently and intensively in order to have discernible effects, which means the typical
usage in many school settings may not be effective. Future researchers may consider
parametric studies where students receive different doses of the Read Naturally computer
program to determine overall effects.
Limitations
Further research is warranted given some of the limitations of this study. First,
students qualified for this study based on DIBELS, which were given during the first
week of school, meaning it is possible that these students were not as delayed as students

in other reading intervention studies. At pre-treatment, the students' standard scores were
within the low average to average range on each of the reading measures, suggesting that
these were typical students. Additionally, researchers suggest that reading scores of
lower-income students decline over summer vacation approximately one tenth of a
standard deviation compared to where they had been in the spring, possibly due to fewer
learning-related activities (Cooper, Nye, Charlton, Lindsay, & Greathouse, 1996). Given
this, it is possible that some students from this elementary school would not have been
eligible for the study had DIBELS been implemented later in the school year (i.e., after
teachers had completed their review of old material from the previous year), rather than
earlier. Future researchers should consider choosing testing periods that include some
time spent in the school setting.
Another limitation of this study is the use of pre and post measures to measure
improvements in behavior and reading. With the exception of DIBELS, all measures
were administered approximately every eight weeks. DIBELS were only administered
weekly to those individuals actively receiving the Read Naturally intervention. While it
would have been inconvenient for teachers and students, it would have been beneficial to
get weekly ratings on DIBELS and behavior problems for children in both the Read
Naturally and Education as Usual conditions across the 16 weeks of intervention for
comparison purposes. Future researchers should consider more frequent assessment of
academic and behavior measures.
Additionally, depending upon teacher preferences and student schedules, students
occasionally used the Read Naturally computer program in place of their language arts
class, meaning some students may not have received reading instruction outside of the
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Read Naturally intervention. Finally, no follow-up assessments were conducted for the
children in the Education as Usual condition to see if improvements in oral reading
fluency and word attack maintained. Future researchers should ensure students receive
the same amount of reading intervention and include longer follow-up periods to
determine the overall effects of Read Naturally.
This study addressed limitations of previous Read Naturally studies and
determined if improving reading abilities resulted in a decrease in classroom behavior
problems or increase in self-esteem. Previous Read Naturally studies (i.e., Denton et al.,
2004; Denton et al., 2006) have not considered the impact of behavior problems on the
efficacy of the Read Naturally program. In summary, results suggested that students
generally made improvements throughout the academic year on reading measures,
regardless of the condition to which they were assigned, although small effect sizes
generally favored the Read Naturally intervention. Students in higher grades generally
demonstrated more improvement on the WJ-III Summary Scores, WJ-III Passage
Comprehension subscale, and the WJ-III Word Attack subscale, regardless of the
condition to which they were assigned. Student measures suggest that Read Naturally
does not increase self-esteem, even with improvements in academic performance.
Behavior measures were inconclusive, especially given that assessment measures were
not completed for every child.
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Appendix A
Treatment Timeline
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School DIBLES Screening

Contact parents/guardians of students who may qualify for study

Receive consents from parents

Match students based on age, race, grade, gender

Pre-Treatment Evaluation (WJ-HI, EVT, PPVT-ffl, DIBLES, SSRS, SDQ)

READ NATURALLY
DIBLES
completed on a
weekly basis

EDUCATION AS USUAL
DIBLES
completed on a
weekly basis

Post-Treatment Evaluation (WJ-ffl, EVT, PPVT-HI, DIBLES, SSRS, SDQ)

READ NATURALLY
DIBLES
completed on a
weekly basis
Follow-Up Evaluation (WJ-ffl, EVT, PPVT-ffl, DIBLES, SSRS, SDQ)
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Appendix B
Approval Letter from School Principal
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April 26. 2007

Principal

To: Western Michigan University Human Subjects Institutional Review" Board
Re: Read Naturally Research Project
Dear WMU Human Subjects Institutional Review Board:
! am writing to indicate my awareness of unci enthusiastic support for the project "improving Rumlitiy.
Fluetu.v and Comprehension in Elementary Students" being proposed by Ms, Rebecca Arvans, M.,\. and
Dr. Scott Gaynor, Ph.D.

Ms. Arvans hria met with representatives o |
H H H B . v ! i o will be serving as a co-investigator, in developing this proiocj
protocol' involves providing the study intervention in the school selling with |
School students (following receipt and documentation of their consent to participate) and involves
randomly assigning children to receive an intensive 8-week reading intervention either immediately or
after an 8-week delay. We are willing and eager to participate in this collaboration with WMU and Ms.
Arvans and Dr. Oaviior.
School representatives will review any suggestions and proposed revisions of the protocol offered by the
WMU Human Subjects Institutional Review Board with Ms. Arvans and Dr. Gaynor when they are
received.
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Appendix C
School FERPA Contract
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Family Educational Rights and Privacy Act (FERPA) Research Agreement
For the purposes of evaluating the Read Naturally computer-based program with 7 to 11-yearold second through fifth-grade students at Igjg^^j^g^gy^^j^^jj^fflmflj, Rebecca Arvans, M.A. and
Scott Gaynor, Ph.D., representatives of Western Michigan University, agree to the following:
1. Conducting DIBLES assessments for students in grades 2-5 at |

2.

Determining which students qualify for the Read Naturally study after considering DIBLES
scores
This DIBLES assessment is the only score which will be accessed without
parent/student consent/assent to participate in the Read Naturally study. According
to FERPA (99.31a (6iC)), an educational agency may disclose personally identifiable
information from the education record of a student without parent/student consent
to "...organizations conducting studies for, or on behalf of, educational agencies or
institutions to...improve instruction."

3. Contacting the parents of students who qualify to participate in the study
4.

Implementing Read Naturally with students and parents who assent/consent to be in the
study

5. Destroying all data related to the Read Naturally study in compliance with Western
Michigan University's Human Subjects Institutional Review Board
•

According to FERPA (99.31a (6iiB)), relevant information should be destroyed when
no longer needed for the purposes with which the study is conducted.

For the purposes of evaluating the Read Naturally computer-based program |
I agrees to the following:
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opportunity to have Read Naturally conducted with second through fifth grade students in
their classrooms
2. Teachers who would like Read Naturally conducted in their classroom will allow students
to participate in the program during times that are convenient for the teacher and the
student
3. Ms. Arvans will have access DIBLES data, Read Naturally data, and SWIS data for
students whose parents consent for them to participate in the Read Naturally study. Ms.
Arvans will copy relevant information from these databases and will transfer data from
| to Western Michigan University. Data will not leave the
school with any personally identifiable information and will only contain participant code
numbers. The transferred coded data becomes the sole property of Western Michigan
University.
With the exception of the first DIBLES assessment, all data will be collected after
obtaining signed consent/assent by the parent/student. According to FERPA
(99.30A-B), the parent or eligible student shall provide a signed and dated written
consent which specifies the records that may be disclosed, the purpose of the
disclosure, and the party to whom the disclosure is made. The current consent
documents meet this requirement.
According to FERPA, personally identifiable information includes, but is not limited to:
the student's name, the name of the student's parents or other family members, the
address of the student or student's family, personal identifiers, personal
characteristics that help identify the student, or other information that makes the
student's identity easily traceable.
These agreements are in compliance with FERPA, whose purpose is to protect the privacy of
parents and students under the General Education Provision Act. By signing below,
jgBBKS&S&BBSSSi representatives and Western Michigan University representatives agree to conduct
the Read Naturally study according to the above mentioned criterion, which are in line with FERPA
guidelines.

-12
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Appendix D
Western Michigan University HSIRB Approval Letter
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N
Human Subjects Institutional Review Board

Date: January 10, 2008
To:

From :
Re:

Scott Gaynor, Principal Investigator
Rebecca Arvans, Studerrt Investigate
AmyNaugle,Ph.D.,^CMj^Wlj/^'^f/^-'

a

6

HSIRB Project Number: 07-05-16

This letter will serve as confirmation that the changes to your research project "Improving
Reading Fluency and Compensation in Elementary Students" requested in your memo dated
1/9/2007 (Student investigators Heather Sage, Yannick Schenk, Lucas Broten, Brian Feeney and
Pamala Topp added) have been approved by the Human Subjects Institutional Review Board.
The conditions and the duration of this approval are specified in the Policies of Western
Michigan University.
Please note that you may only conduct this research exactly in the form it was approved. You
must seek specific board approval for any changes in this project. You must also seek reapproval
if the project extends beyond the termination date noted below. In addition if there are any
unanticipated adverse reactions or unanticipated events associated with the conduct of this
research, you should immediately suspend the project and contact the Chair of the HSIRB for
consultation.
The Board wishes you success in the pursuit of your research goals.

Approval Termination:

June 20,2008

Walsood Hal!, Kalamazoo, Ml 49008-5456
PHONE: (269) 387-8293 FAX: (269) 387-8276

